Reeeived dune 12, 1957 The authors intended to apply the paper chromatography as a method to the studies on the variation of leaf pigments and the developmental change according to their growth.
Quantitative analysis of chlorophylls was undertaken hitherto by means of colorimetric and spectrometric methods. And the electrospectrometric method (Comar and Zscheile 1942) brought a new exact result for the analysis of chlorophylls.
However, by the paper chromatography which is of late rather in vogue, the relative contents of chlorophylls and carotenoids can be measured somewhat simply and speedily. So a result obtained by this application will be reported here.
1) Chromatogram in rice leaves
Chromatograms of leaf pigments were made by Asami (1952) , Chiba and Noguchi (1954) and others.
Especially, since the study on white clover by Asami for all leaf pigments conform with ours in planning, the authors applied to rice leaves his method with somewhat improvement.
The pre liminary result showed that chlorophylls a and b, carotene and two xantho phylls are separated clearly, these coloured areas being proportional to the relative contents (Katayama and Shida, 1956) . Of the relation between sample amount and coloured areas, as reported by Fisher, Parson and Morrison (1948) , gives straight line for those logarithms in amino acids. This conclusion was tested to be true by Miyaki, Satake and Hayashi (1951) .
The authors applied this method to leaf pigments and made comments on it as a funda mental of comparative analysis.
Materials used were taken from 3 strains: Zuiho with green leaves being cultivated usually;
Murasaki-ine with purple leaves containing a large quantity of pigments; Koganenishiki with yellow leaves having a little quantity of pigments.
These plants were cultivated usually in cement From the result of these experiments, as shown in Fig. 1 , the coloured areas from the origi nal point were situated in order of chlorophyll b (yellow green), chlorophyll a (blue green), 2 sorts of xanthophyll (2 groups of yellow (2) and (1) from the point) and carotene (orange yellow)1. The respective averages of Rf values in those spots as shown in Table  1 and Fig. 2 depend on strains and sample amounts.
That is, the relation between sample amount and Rf value generally points to the conclusion that the values of carotene stand almost the same regardless of its sample amount, but those of xanthophyll and chlorophyll increase rectilinearly corresponding to their sample amounts.
Usually the Rf value of general chromatogram is not Significance at 0.05 (*), 0.01 (**) and 0.001 (***) levels respectively.
2) Sample amount and coloured area
Since the measurement of coloured areas seems to be accompanied by various errors, the plannings of experiments were taken as to enable analysis unit (mm2) considerably in respective strains. This means that the experimental equations obtained from those results can be applied to other species. Moreover this holds true for other pigments, showing almost the same shape for the same pigment.
Thus for respective pigments the same experimental equation may be used. Consequently, although the pigment amount in the three strains of the previous report (Katayama and Shida, 1956 ) differed considerably, it seems probable to be treated as giving the same kind of data in the case of consideration of relation between sample amount and coloured areas. It follows therefore that the equation from these will be assumed to be used for strains other than these three ones.
3) Relation between sample amount and coloured area
From above mentioned results, the relation between sample amount and coloured area was discussed on the average value for three strains. A recti linear relation was obtained for chlorophyll b, but other pigments seemed to fit curves. For the studies of Fisher et al. (1948) 
